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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A stacked type ceramic condenser which is a stacked type ceramic condenser which comes to 
arrange an internal electrode layer containing nickel between dielectric layers which have reducibility- 
proof more than two-layer at least, and is characterized by a metallic-oxide layer which contains nickel 
and magnesium of 0.05-0.2-micrometer thickness in an interface with said dielectric layer of said 
internal electrode layer existing while said internal electrode layer contains 0.05 - 1% of the weight of 
magnesium. 

[Claim 2] a metallic oxide containing said nickel and magnesium ~ MgNi02 it is - a stacked type 
ceramic condenser according to claim 1 characterized by things. 

[Claim 3] A manufacture method of a stacked type ceramic condenser characterized by providing the 
following. A process which prepares a conductive paste containing metal powder which comes to cover 
0.05 - 1% of the weight of a magnesium oxide with metal conversion on a nickel particle front face A 
process which applies said conductive paste to a front face of a dielectric sheet which consists of 
dielectric materials which have reducibility-proof A process which carries out two or more sheet 
laminating of this dielectric sheet A process which calcinates this layered product in reducing 
atmosphere, and a process which forms an external electrode layer in an ends side of a sintered compact 
[Claim 4] A manufacture method of a stacked type ceramic condenser according to claim 3 
characterized by coat thickness of said magnesium oxide being 10-100nm. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3:In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to amelioration of the internal 
electrode layer of a stacked type ceramic condenser especially about a stacked type ceramic condenser 
and its manufacture method. 
[0002] 

[Description of the Prior Art] Generally, the laminating of a dielectric layer and the internal electrode 
layer is carried out by turns, and, as for a stacked type ceramic condenser, they consist of structure 
where the external electrode layer by which each internal electrode layer is respectively pinched by the 
dielectric layer, and is further formed in the both ends of this layered product, and each internal 
electrode layer were connected electrically. 

[0003] If the demand of a lightweight miniaturization becomes severer and is in a capacitor to various 
electronic parts in recent years, in order to realize small and large capacity-ization more, making thin 
thickness of using dielectric materials with high specific inductive capacity, a dielectric layer, and an 
internal electrode layer, and advancing multilayering further etc. is performed. 

[0004] Moreover, about the internal electrode layer, although the internal electrode layer which uses as a 
principal component low [ resistivity ] noble metals, such as Ag in which simultaneous baking with a 
dielectric layer is possible, and Pd, from the former is used, since electrode formation cost goes up 
remarkably with the increment in the number of laminatings, the multilayer capacitor which has the 
internal electrode layer which uses cheap base metal, such as nickel, as a principal component is put in 
practical use. 

[0005] When using nickel etc. as an internal electrode layer, since nickel generally has low balanced 
oxygen tension, among atmospheric air, if it calcinates at an elevated temperature, an oxide will be 
formed, and it has the problem that conductivity falls. Therefore, baking must be performed by the non- 
oxidizing atmosphere to which base metal does not oxidize. 

[0006] Generally, the manufacture method of the stacked type ceramic condenser which uses such 
nickel as an internal electrode layer is produced by forming an external electrode layer in the ends side 
of a sintered compact, after carrying out the laminating of two or more nonreducible dielectric sheets 
with which the conductive paste for internal electrode layers was applied to the front face alternately 
[ two or more sheet ] and sintering by the non-oxidizing atmosphere. In such a manufacture method, the 
internal electrode layer paste and dielectric materials which are used needed to choose the near thing of 
the heat shrink behavior in a baking process, otherwise had the problem that a crack and delamination 
occurred. 

[0007] It is proposed that sintering temperature is raised, the heat shrink difference of a dielectric layer 
and an internal electrode layer is made small, and a crack can be reduced there by using for nickel 
powder the paste which carried out addition mixing of the magnesium dust in JP,6-290985,A. Moreover, 
in JP,10-172860,A, while being able to make a heat shrink difference with a dielectric small by using 
the paste which added the glass powder which turns into nickel powder from the oxide of barium, 
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magnesium, and silicon as an internal electrode layer, it is proposed that a moisture-proof load 

characteristic improves. 

[0008] 

[Problem(s) to be Solved by the Invention] However, it is Ba3 MgSi 208 which it is inadequate for 
improving a moisture-proof load characteristic although generating of a crack or delamination can be 
controlled, and is an insulating material in the paste of JP,10-172860,A. Since there was a possibility 
that it may be dotted with powder in an internal electrode layer, and the resistance of an internal 
electrode layer may increase, it was difficult to carry out lamination of the internal electrode layer. [ of 
the paste of JP,6-290985,A ] Moreover, when glass was added in the internal electrode layer, there was a 
problem that the dielectric characteristics of a capacitor deteriorated. 

[0009] It is in offering the stacked type ceramic condenser which the object can improve a moisture- 
proof load characteristic by making this invention in view of the above-mentioned technical problem 
while preventing generating of a crack or delamination, and can carry out lamination of the internal 
electrode layer, and its manufacture method. 
[0010] 

[Means for Solving the Problem] this invention persons by using for a front face nickel powder which 
covered a magnesium oxide as a conductive paste for forming an internal electrode layer, as a result of 
repeating examination to the above-mentioned technical problem While being able to raise baking 
initiation temperature of an internal electrode layer and being able to make small a heat shrink difference 
of a dielectric layer and an internal electrode layer By forming a metallic-oxide layer to which 
magnesium can be easily spread and contains nickel and magnesium in an interface with a dielectric 
layer of an internal electrode layer Since the moisture-proof load characteristic of a capacitor could be 
raised and magnesium spread and moved to an edge of an internal electrode layer, the knowledge of the 
ability to make thickness of an internal electrode layer thin was carried out. 

[001 1] That is, a stacked type ceramic condenser of this invention is characterized by a metallic-oxide 
layer containing nickel and magnesium of 0.05-0.2-micrometer thickness existing in an interface with 
said dielectric layer of this internal electrode layer while an internal electrode layer containing nickel is 
arranged between dielectric layers which have reducibility-proof more than two-layer at least and this 
internal electrode layer contains 0.05 - 1% of the weight of magnesium. 

[0012] In addition, it is desirable for a metallic oxide containing said nickel and magnesium to be 
MgNi02. 

[0013] Moreover, a manufacture method of a stacked type ceramic condenser of this invention A 
process which prepares a conductive paste containing metal powder which comes to cover 0.05 - 1% of 
the weight of a magnesium oxide with metal conversion on a nickel particle front face, A process which 
applies said conductive paste to a front face of a dielectric sheet which consists of dielectric materials 
which have reducibility-proof, It is characterized by providing a process which carries out two or more 
sheet laminating of this dielectric sheet, a process which calcinates this layered product in reducing 
atmosphere, and a process which forms an external electrode layer in an ends side of a sintered compact. 

[0014] In addition, as for coat thickness of said magnesium oxide, it is desirable that it is 10-100nm. 
[0015] 

[Function] According to this invention, by using the metal powder which covered the nickel particle 
front face with the magnesium oxide as main metal powder of the conductive paste which forms an 
internal electrode layer, nickel particles cannot contact directly and the reaction of nickel and 
magnesium can raise the sintering initiation temperature between nickel particles. 
[0016] Moreover, the dispersibility of the magnesium under paste can spread and move to an internal 
electrode layer edge easily from a high thing, and the metallic-oxide layer which contains the specific 
nickel and the magnesium of thickness in an interface with a dielectric layer can be formed. While being 
able to prevent encroachment of the moisture inside an internal electrode layer by this multiple oxide 
layer and being able to improve a moisture-proof load characteristic, when reoxidating the capacitor 
after baking, the resistance of an internal electrode layer does not increase that an internal electrode 
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layer cannot oxidize easily. 

[0017] Furthermore, since magnesium moves to the front-face side of an internal electrode layer, 
substantial thickness of an internal electrode layer can be made thin, and lamination of the internal 
electrode layer can be carried out. In addition, the metallic-oxide layer containing said nickel and 
magnesium makes the work which raises the insulation resistance of a dielectric layer. 
[0018] 

[Embodiment of the Invention] The outline perspective diagram of the stacked type ceramic condenser 
of this invention is shown in drawin g 1 . According to drawing 1 , the laminating of a dielectric layer 1 
and the internal electrode layer 2 is carried out by turns, and the external electrode layer 3 is formed in 
the ends side of right and left of this layered product. And the internal electrode layer 2 has structure 
respectively connected with the external electrode layer 3 on either side electrically every other layer. 
[0019] According to this invention, it is the big feature that the metallic-oxide layer 4 containing the 
nickel formed when the magnesium oxide in the nickel particle which constitutes an internal electrode 
layer by baking spreads and moved to an interface with the dielectric layer 1 of the internal electrode 
layer 2 to the edge side of an internal electrode layer, and magnesium exists as shown in the important 
section enlarged view of drawing 2 . 

[0020] as this metallic-oxide layer 4 ~ concrete MgNi02, Mg0.4 nickel0.6O, and Mg4 NiO (OH)9 
etc. - although mentioned - the point of chemical stability - MgNi02 it is - things are desirable. 
[0021] Since an internal electrode layer cannot oxidize easily when carrying out reoxidation processing 
of the stacked type ceramic condenser after baking while being able to prevent encroachment of the 
moisture inside an internal electrode layer and being able to improve a moisture-proof load characteristic 
by existence of this metallic-oxide layer 4, the resistivity of an internal electrode layer does not increase. 

[0022] Moreover, it is important for the thickness of this multiple oxide layer 4 that it is 0.05-0.2 
micrometers. 
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